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Abstract 
The conduciveness of a healing environment in a hospital ward can be determined by users’ satisfaction levels. Such 
an environment would ultimately influence the patients’ Length of Stay (LOS). The authors’ just concluded Post 
Occupancy Evaluation (POE) study upon paediatric wards in public hospitals, in Malaysia’s Klang Valley, revealed 
that the users’ satisfaction level favoured previously built wards rather than the newly built. As such, it is anticipated 
that the LOS would be longer in the newer wards. Implications would be upon increase in healthcare expenses as 
studies have shown the impact of LOS upon healthcare expenses. 
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1. Introduction  
The conduciveness of a healthcare environment towards healing would tend to shorten patients’ 
healing process. This would inevitably shorten the patients’ duration of stay further in the hospital, which 
ultimately reduces the expenditure costs involved in treating patients. Studies on quality physical 
environment being one of the components towards the creation of a healing environment are well 
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established in the literatures (e.g. Ananth, 2008). The other components cited by Ananth (2008) being, 
Developing Healing Intention, Experiencing Personal Wholeness, Cultivating Healing Relationship, 
Practicing Healthy Lifestyles, Applying Collaborative Medicine, and Creating Healing Organization. 
However, studies with paediatric wards as the setting seemed to be scarce, in particular within the 
Malaysian context. More importantly, more studies, which involved children, should be conducted 
because they are more sensitive and more influenced than adults in relation to the physical environment.  
This paper was based on the authors’ just concluded Post Occupancy Evaluation (POE) study on 
design trend of paediatric wards in eight Malaysian public hospitals.  Those were located in both the 
urban and nonurban areas, in the Klang Valley. Results of the findings were published earlier in Ghazali, 
R. and Abbas, M.Y. (2011a). A brief account about the study is summarised later in this paper. It should 
be noted that LOS was not part of the objectives of the POE study conducted earlier, where the focus was 
upon the design trends of the physical environment of the wards. 
This paper builds upon the findings of the previous study POE conducted.  The aim was to identify 
possible reasons for the LOS. The objective being to highlight the possible relationship between healing 
environment and LOS, and consequently the financial implications, based on findings from the POE 
study conducted. The goal being to propose means that could reduce the government’s financial burden in 
healthcare expenses. 
Amongst the POE findings, it was revealed that despite the positive design trend of the physical 
environment towards healing, the users which involved staffs, patients and carers, were more satisfied 
with the older rather than the newer wards built. That certainly do not abode well for the newer wards 
built because users’ satisfaction levels does influence the healing process, and thus the LOS. 
Unsatisfactory environment tend to prolong the healing process further, which in turn prolong the 
patients’ LOS in the wards, resulting in an increase in cost, to treat patients.  
The literatures reviewed in relation to the cost effect of prolonged stay in the wards are provided in the 
following section.  This is followed by a summary of the study conducted mentioned earlier, which 
highlighted on the findings in relation to users satisfaction levels and LOS, which particularly affected the 
newer wards. The paper discussed the findings of the study conducted further in relation to the literatures 
reviewed. Implications of the findings were further elaborated. It concluded with a retrospective 
evaluation of the study and its contribution, recommendations for improving the situation, and 
suggestions of new directions for further research. 
2. Literature Review  
The literatures reviewed had identified several possible reasons for the cause of patients’ extended 
LOS in the wards of various age groups and sickness across the globe, with the implications of costs upon 
healthcare expenses. Several means were identified to curb the issue. 
The possible reasons for patients’ extended LOS revealed by studies associated those patients with 
their socio-economy, living in deprivation area, malnutrition, Hospital-Acquired Infections (HAI), and 
due to the necessary medical treatment required. 
In relation to the socio-economy of patients, for example, in Japan, it is partly because of the nature of 
the health insurance system. Toyabe, et al (2006) studied the characteristics of 78 hospitalized children 
who were with steroid-sensitive nephrotic syndrome. The median LOS was 47 days. Majority (92.3%) of 
the patients’ mothers accompanied their children’s’ stay in the hospital. Factors significantly associated 
with prolonged LOS involved non-working mother, and a smaller number of siblings. Presumably, those 
factors allowed the mothers to care for their hospitalized children over a long duration.  In Taiwan Hung, 
et al (2011) investigated possible influencing factors of hospital admission on persons with Down 
syndrome. They employed a population-based, hospital discharge data of the year 2005, upon 375 
625 Roslinda Ghazali and Mohamed Yusoff Abbas /  Procedia - Social and Behavioral Sciences  50 ( 2012 )  623 – 632 
 
samples. They found that the extended LOS amongst others was due to the low-income family member. 
In the US, Sclar, et al (6) investigated about the distribution by primary payer (public vs. private) of U.S. 
patients aged 5–18 years who were hospitalized with a primary diagnosis of depression, the mean hospital 
LOS and mean charge per day by payer type. The 2003 Inpatient Database was used for this analysis. 
They revealed that the LOS depended on who foot the bill, with an extended stay when the payer is a 
public body, as compared to a private payer.  Associated with the socio-economy of patients is their living 
condition and problem of malnutrition. For example, in the UK, Cookson and Laudicella (2011) 
investigated anonymous hospital records upon 274,679 patients admitted to English NHS Hospital Trusts 
for elective total hip replacement from 2001/2 through 2007/8. They found that extended LOS involved 
those who lived in deprivation area. In Singapore Lim, et al (2011) studied the prevalence of malnutrition 
and its impact on hospitalization outcomes and costs upon 818 adults in a tertiary hospital in Singapore 
They revealed that the extended LOS affected malnourished patients. Some studies reported that extended 
LOS was due to Hospital-Acquired Infections (HAIs). For example, in France, based on medical records, 
Leroyer, et al (1997) evaluated the average extended LOS and related cost of neonates who acquired 
HAIs.  That involved all patients admitted to a neonatology unit, and discharged alive among a cohort of 
616 neonates. They found that 5.5% of those with extended LOS were due to HAIs. In Belgium, Vrijens, 
et al (2010) studied the effect of hospital-acquired bloodstream infection (HA-BSI) on LOS and costs 
during hospitalisation upon 1839 patients (age range <1 to >80 years) gathered from 19 acute hospitals. 
They revealed that laboratory-confirmed HA-BSIs could increase the LOS for patients surviving the 
infection. Other studies revealed that it was due to the necessary medical treatment required. According to 
Salyin, et al (2011) associated with morbidity and mortality among adults undergoing cardiac surgery is 
the red blood cell transfusion. The association of morbidity with transfusion among pediatric cardiac 
surgical patients were evaluated. They retrospectively reviewed patients discharged after cardiac surgery. 
Of 802 discharges, 371 patients (46.2%) required blood transfusion. They revealed that both the low 
transfusion and high transfusion group were associated with increased LOS. 
In relation to the implication upon costs, it should be realised that the acuity of patients and cost of 
delivery of care in the PICU (Paediatric Intensive Care Unit) in particular, are much higher than those of 
other areas in the hospital (Sachdeva, 1999). Hence, any savings in costs by reducing the LOS would be 
considerable.  
Several studies had shown that extended LOS resulted in higher costs. While there are other studies, 
which argued that reducing LOS only raised the quality of care rather than saved cost, there are also 
studies which rebutted it. 
Studies which related extended LOS with higher costs included those by Leroyer, et al (1997) who 
revealed that the mean extra cost per infected case of HAI was 52 192 FF (US$10440), which 
corresponded to 5·2 extra days in hospital; Vrijens, et al (2010)  found that the additional LOS 
attributable to the hospital-acquired bloodstream infection (HA-BSI) was 9.9 days, with the additional 
cost per infection being €4900; In Malaysia, Chan, et al (2002) evaluated the direct cost of treating  adults 
and paediatric patients with bronchial asthma. They revealed that the direct cost of bronchial asthma was 
an indication of the economic burden imposed on the national healthcare budget, which is heavily 
subsidized in Malaysia. They stressed that adequate attention to the allocation of the health budget to 
ensure the optimal provision of health care is warranted. 
Despite arguments that a reduced LOS raised the quality of care rather than saved cost (Annonymous, 
2011), in addition, to the comments made by Waheb, et al (1997) that reducing the average LOS by 
increasing occupancy rate would increase the turnover rate and benefits greater number of people, studies 
had also shown that a reduction in LOS did saved cost. For example, Hochstein (1985) estimated 
reduction in cost per day is about 24% to 30% for these patients due to their earlier discharge.  
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Studies had shown that extended LOS can be curbed by several means, such as by psychiatric 
treatment first, by the services of hospitalists, and by the creation of a healing environment. 
Houts, et al (1985) reviewed a random sample of 572 inpatient charts from 14 selected diagnostic 
categories in large children’s hospital admissions and length of stay potentially preventable by psychiatric 
treatment. Calculation showed that 9.9% of the total days for the entire sample were considered 
preventable. This represented a potentially preventable 2-year cost of $580,000 for the 14 diagnostic 
categories. 
According to Srivastava (2007), several studies have been conducted on the efficiency of care 
delivered in paediatric Dear models. The general finding has been a reduced LOS and lower total costs 
(between 10% and 20%) for the cohort of children being cared for by pediatric hospitalists versus other 
models of care.  
Studies on the impact of a healing environment upon LOS are well documented in the literatures. The 
components involved in the creation of an optimal healing environment were suggested above by Ananth 
(2008). Expanding further on the quality of the physical environment are the positive contributions of 
various factors elaborated in Present Authors (2011b). Amongst others, those included on the indoor 
daylight conditions, nature, soothing colors, therapeutic sounds, and noise levels. In relation to indoor 
daylight conditions Choi, et al (2012) found a relationship existed between indoor daylight conditions and 
the reduced LOS. Ulrich (2002) revealed that viewing towards nature, improved staff satisfaction as well 
and the overall quality of care. In addition, Boehm (2009) revealed that Studies show that noise levels 
higher than 50 decibels cause physiologic changes that decrease healing and recovery and can increase 
the LOS. Similarly, Philbin and Roerden (1997) noted patients who were less satisfied with care, did 
resulted in prolonged LOS. Overall, Kligler, et al (2011) opined that an integrative medicine approach 
which included yoga therapy, a healing environment and holistic nursing in the inpatient environment can 
reduce the use of medications. Consequently, achieving cost savings in the care of oncology patients.  
3. POE on Malaysian Public Paediatric Wards 
   The authors had recently published in Present Authors (2011a) a Post Occupancy Evaluation (POE) 
study of the Malaysian public paediatric wards. A brief summary about the study and the findings is 
reproduced here. 
3.1. Summary of Methodology  
The study involved eight strategically selected public paediatric hospitals, located in both the urban 
and non urban areas, in the Klang Valley. The hospitals selected depicted the design trend over the last 
three decades. The main criterion for the selection of the hospitals chosen was the year it was built which 
represented the design of each of the last three decades, since the 1980s as shown in Table 1. One was 
built in the 1980s, another built in the early 1990s,  three built in the late 1990s while the other three were 
built more recently within the last five years. 
The methodology for data collection involved the 2009 in-patients data, the use of UK’s NHS 
evaluation toolkits namely AEDET Evolution (DS Estates and Facilities, 2008a) and ASPECT Evaluation 
toolkit (DS Estates and Facilities, 2008b), personal on-site observation, floor plan of paediatric wards and 
photographic documentation. The AEDET (Achieving Excellence Design Evaluation Toolkit) Evolution 
was used to evaluate the physical environment through a series of statements, which consists of three 
areas namely Impact, Build Quality and Functionality. The AEDET forms were filled up by the 
researchers based on their personal on-site observation of the physical environment of the wards. The 
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weightage for the best score is 6 to express a level of virtually complete agreement while the poorest 
score is 1 used to express a level of virtually no agreement. 
 The 2009 in-patients data acquired from the hospitals’ record departments were used as the basis for 
analysis. It consisted information about the patients’ demography, LOS and type of sickness (diagnosis). 
Photographs taken and documented included different corners and spaces to visualize the ambience of the 
paediatric settings.     
Table 1. Hospitals investigated based on the year built and number of respondent 
 
 HOSPITALS 
YEAR 
BUILT 
AREA NO OF BEDS 
RESPONDENT 
(STAFF) 
RESPONDENT 
(PATIENTS) 
1 KG 1985 Urban 36 27 23 
2 IP 1991 Urban 32 30 28 
3 KJ 1999 Urban 40 26 27 
4 PA 1999 Urban 28 24 30 
5 SG 1999 Nonurban 28 28 29 
6 SD 2005 Nonurban 28 26 29 
7 AG 2006 Nonurban 28 27 29 
8 SB 2007 Nonurban 28 27 22 
TOTAL RESPONDENT 215 217 
 
The ASPECT (A Staff and Patient Environment Calibration Toolkit) was used to evaluate users’ 
satisfaction level. The ASPECT was modified into survey questionnaires, and respondents involved users 
of the paediatric wards which included – patients / carers, nurses and other staffs.  
Overall, the survey involved respondents from 217 patients and 215 nurses as tabulated in Table 1. In 
investigating the patients perception upon physical setting in paediatric wards, floor plans were used to 
locate the beds in relation to the position of the windows. This could synchronise with the particular 
respondents questionnaire, especially pertaining to issues such as the effect  of natural lighting, 
ventilation upon patients and accessibility to outside. 
The study involved paediatric patients of ages between 3-6 years old and delimited to 28-40 bedded 
paediatric wards for ease of comparison with the newer wards limitation, in relation to current practice 
Limitations for this study involved time constraint to obtain approval from the Ministry of Health 
(MOH) and the National Medical Research Institute (NMRI). Also, In-patients data obtained were 
delayed due to confidentiality of the data which had to be screened by the administrative officer before 
being released. While some of the data obtained were incomplete. Questionnaires feedbacks from patients 
involved co-operation from the parents. 
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3.2. Summary of Findings  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.1. 2009 Inpatient Data showing Length of Stay (LOS) amongst the wards 
Analysis of the 2009 Inpatient Data revealed that majority (65% and above) of the LOS in all hospitals 
were between 1-5 days while patients warded between 6-10 days were between 6% - 20%, 11-15 days 
were below 7%, and less than 2% for patients warded between 16-20 days and above 20 days as shown in 
Figure 1. Majority of those within 1-5 days duration of stay occurred at KJ (U)-99 (above 90%). This was 
followed by KG(U)-85, PA (U)-99, AG (NU)-06 and SB (NU)-07 (all almost 90%). The least occurred at 
IP (U)-91 (68%) followed by SG (NU)-99 (79%) and SD (NU)-05 (82%). The varied duration of patients’ 
stay amongst the wards seemed to suggest of a possible relationship between more conducive healing 
environments with the shorter stay as compared to the longer LOS. 
In relation to the physical environment, the findings revealed that overall, a positive upward trend was 
observed in relation to the design quality of the physical environment of the wards over the last three 
decades. Especially more marked were the newer wards built at the nonurban areas. A closer inspection 
of the three sections under the Impact Area category revealed of the positive upward trend of good 
architecture, the usage of high quality materials and details, with appropriate colours and textures which 
appealed to the paediatrics. The Staff & Patient Environment complied with best practices while the 
newer hospitals built improved the neighbourhood, especially more so as those were located in the 
nonurban areas. The Performance section of the Build Quality Area revealed the positive upward trend in 
the choice for high quality and fitting materials for their intended purpose, as the materials used were of 
durable finishes and easier to clean as compared to wards built previously. Apart from the Use section of 
the Functionality Area, where the trend idled in development over the last three decades, a positive 
upward trend was observed in the other two sections, Access and Space as shown in Figure 2. 
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Fig. 2. The AEDET (Achieving Excellence Design Evaluation Toolkit) Evaluation - Summary of Findings 
Questionnaires based on the modified ASPECT Toolkit were used to determine the users of both staffs 
and patients’ satisfaction level of the facilities and provisions provided in the paediatric wards.  
Questionnaires involved staffs as the respondents comprised of four areas that concerned Views, Nature & 
outdoor, Comfort & control and Facilities. Three more areas that concerned Privacy, company & dignity, 
Legibility of place and Interior appearances were added to the questionnaires, which involved patients 
(parents/carers) as the respondents. 
In relation to feedbacks obtained from the staffs, overall they were more satisfied with the wards built 
between 1999 – 2006, namely KJ (U)-99, PA (U)-99, SG (NU)-99 and AG (NU)-06.  The staffs felt lesser 
satisfied with the newest ward SB (NU)-07. In fact, three of the areas Nature & Outdoor, Comfort & 
Control and Staff Facilities in SB (NU)-07 were rated below average. The findings revealed that the 
design trend was not positive over the last three decades despite the initiatives shown during 1999 and 
2006 as shown in Figure 4(a). 
In relation to the feedbacks obtained from the patients (parents/cares), overall, apart from ward SG 
(NU)-99 in relation to Nature, and KG (U)-85 in relation to Views, generally the patients were satisfied 
with the other areas in the rest of the other wards. The ward, which patients found most satisfactory, was 
PA (U)-99. The design trend over the past three decades was not positive due to the non-performance of 
the newest ward SB (NU)-07, in almost all categories analysed.  
Overall, the patients seemed to be more satisfied than the staffs in terms of the facilities and provisions 
provided in the hospital wards. However, both staffs and patients agreed that amongst the eight hospital 
wards, the PA (U)-99, was found to be the most satisfactory. In addition, based on both the staffs and 
patients’ satisfactory levels, the design trend over the past three decades was not positive due to the 
dismayed provisions in the newest ward, SB (NU)-07 as shown in Figures 3(a) and 3 (b). 
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Fig. 3.(a) The ASPECT (A Staff and Patient Environment Calibration Toolkit) - Summary of Findings (Staffs, N=215)        
 
                                                                                
 
 
 
 
 
 
 
Fig. 3. (b) The ASPECT (A Staff and Patient Environment Calibration Toolkit) - Summary of Findings (Patients, N=217)                                  
4. Discussion  
The literatures reviewed had shown of the various possible causes of the extended LOS. Some of the 
causes might be due to reasons beyond the designers’ control, such as patients’ socio-economy, living in 
deprivation area, malnutrition, Hospital-Acquired Infections (HAI), and due to the necessary medical 
treatment required. However, studies had also shown the fault upon designers who had created a lesser 
conducive healing environment with the resultant prolonged LOS. In particular, cases of prolonged LOS 
due to the non-satisfactory level experienced by the patients (Philbin and Roerden, 1997). This does run 
in parallel with the findings of the POE study conducted, whereby the implication of users’ unsatisfactory 
levels could ultimately prolong their LOS. 
The POE study above revealed that despite the positive design trend over the last three decades in the 
physical design of those wards as shown in Figure 2, however, preference was still for the older wards in 
relation to the users’ – both staffs and patients – satisfaction levels, as was reflected in Figures 3(a) and 
3(b). In other words, the older wards were more conducive in the creation of a healing environment, 
hence with possible implication of a shorter LOS. As such, it can be reasonably inferred that prolonged 
LOS would inevitably occur in the newer wards. This also implies of an increase in financial burden on 
the national healthcare budget, which indirectly echoes Chan, et al (2002) concern. 
A very interesting observation based on the 2009 Inpatient Data analysed revealed that, amongst all the 
wards investigated, majority (above 90%) of LOS within the shortest 1-5 days category occurred in KJ 
(U)-99 built in 1999.  Incidentally, the same ward was also the most favoured amongst staffs in the POE 
study conducted, though the patients more preferred PA (U)-99. Nevertheless, both the wards were built 
much earlier, in comparison to the newest SB (NU)-07 built in 2007.  As such, the POE study conducted 
did revealed the co-relation between a more conducive  healing environment with a decrease in LOS.   
As mentioned earlier, studies which involved paediatrics are still scarce. Nevertheless the findings on 
studies in relation to LOS and the implication upon costs which concerned adults can be regarded as 
CRITERIA
1.01 1.02 1.03 1.04 1.05 2.01 2.02 2.03 3.01 3.02 3.03 3.04 3.05 3.06 4.01 4.02 4.03 4.04 4.05 4.06
KG(U)-85
IP (U)-91
KJ (U)-99
PA (U)-99 LEGEND:
SG (NU)-99 Score of 1 & 2 (BELOW average)
SD (NU)-05
AG (NU)-06 Score of 3 & 4  (Average)
SB (NU)-07
Score of 5 & 6 (ABOVE average)
CATOGARIES
1. Views 2. Nature & Outdoor 3. Comfort & Control 4. Staff Facilities
H
O
SP
IT
A
LS
CATEGORIES 
CRITERIA
1.01 1.02 1.03 1.04 1.05 2.01 2.02 2.03 2.04 2.05 3.01 3.02 3.03 4.01 4.02 4.03 4.04 4.05 4.06 5.01 5.02 5.03 6.01 6.02 6.03 6.04 6.05 6.06 6.07 6.08 7.01 7.02 7.03 7.04 7.05 7.06 7.07 7.08
KG(U)-85
IP (U)-91
KJ (U)-99
PA (U)-99
SG (NU)-99
SD (NU)-05
AG (NU)-06
SB (NU)-07
CATOGARIES
7. Facilities for the users2. Views 3. Nature & Outdoor 4. Comfort & Control1.Privacy, Company & Dignity 5. Legibility of Place 6. Interior Appearance
H
O
SP
IT
A
LS
CATEGORIES 
631 Roslinda Ghazali and Mohamed Yusoff Abbas /  Procedia - Social and Behavioral Sciences  50 ( 2012 )  623 – 632 
 
relevant as a basis for the present study because children are more sensitive to the environment as 
compared to adults. In fact, the seriousness which affected adults might be amplified further when 
children are involved. Especially when we consider the PICU being the most expensive area in providing 
care as compared to the other areas of the wards (Sachdeva, 1999).                                                         
The literatures reviewed also revealed the implication of prolonged LOS upon costs. While there were 
studies which revealed the direct relationship of higher costs in association with extended LOS, other 
studies argued that a reduced LOS only raised the quality of care rather than saved cost. However, there 
were studies which revealed a cost saving per day of about 24-30% for patients who do not prolong their 
LOS.  In view of this, it can be reasonably posited that prolonged LOS does increase costs. 
5. Conclusion & Recommendation 
In conclusion, prolonged LOS would unnecessarily burden the government’s healthcare expenses. 
Several reasons were highlighted for the prolonged LOS, many beyond the control of the designers, such 
as due to patients’ socio-economy, living in deprivation area, malnutrition, Hospital-Acquired Infections 
(HAI), and due to the necessary medical treatment required.  Recommendations for improving the 
situation could include psychiatric treatment first, by the services of hospitalists, and by the creation of a 
healing environment. 
In retrospective, the POE study conducted by the authors highlighted that creating a conducive healing 
environment depended much more than just quality physical environment. A wholesome approach is 
required towards the creation of an Optimal Healing Environment as proposed by Ananth, 2008. Also, 
while the design trend of the physical environment of the newer wards seemed to be positive, nevertheless 
the designers failed to understand about the users’ behaviour in the provisions and facilities provided. 
Often designers are blamed for the recurring occurrences where they relied on their assumptions rather 
than really understand about the users’ needs. The users’ (for both staffs and patients) high attainment 
satisfaction levels should be considered equally important to benefit in such an environment. The possible 
implication of shorter LOS amongst patients ultimately reduces the government’s financial burden on 
healthcare. 
The POE study conducted by the authors was based on a few hospital wards within Malaysia’s Klang 
Valley. Also, the financial implication was not part of the main objective of that study. As such, more 
extensive study nationwide with financial implications as amongst the main objectives of the study would 
make the findings more conclusive. A comparative study of the provisions in the paediatric wards 
between the public and private hospitals would be able to shed more light on cost-effective measures that 
could be emulated towards reducing the healthcare expenses. 
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